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Liu  ough  an<i  under  Lin.  dam,  the  nujjiinicr  i  n je,  proper t  ies  ol  tin.  dan.  ana  toutiua- 
l  ions,  and  whether  conventional  sat*  tv  mar, ins  exist  under  mure  severe  aVrc-aS 
conditions  than  those  observed  during  insp*  el  ion,  anci  what  nuniii  icat  io.ts  nay 
requin-.t  t  achieve  such  s..tut>  in.tr}  no.. 


d.  The  tul  low  ill}*,  remedial  act  ions  shoulu  Ih  in  it  i.ateii  within  twelve 
;  nntiis  t  rom  tin  date  of  approv.il  ol  tins  >,  purl: 

( i )  investigate  the  structural  conu i lion  and  tin  maximum  safe  loan 
c.q.ac  it  ies  o :  the  b:  nine  and  its  support  in;.;  abutments . 

(~)  Properly  remove  all  trees  ano  provide  adequate  lilt.r  coverage 
on  the  downstream  iace  of  the  embankment  to  prevent  any  pi  pin;;  which  may 
occur  as  a  result  of  future  root  decay. 

(J)  Develop  written  operating  pi  uredui  <  t,  and  a  per  tunic  maintenance 
plan  to  ensure  the  safety  el  the  dam. 

\  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  hetman,  New  Jersey 
Department  of  Environmental  Protection,  tin  ms  i;;na  te*j  State  ut  !  ice  contact 
for  this  program.  within  live  days  of  the  date  ot  this  Litter,  a  copy  will 
also  be  sent  to  Congressman  Courtei  of  the  Thirteenth  District .  endi'r  tin 
provision  ot  the  Kreemim  ol  Information  Act,  the  inspection  report  will  be 
subject  to  rele.isi  ay  this  atliie,  upon  ro<;  t ,  five  days  alter  the  date  ot 
tnis  letter. 
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NAl’r.N  -N 

Honorable  Brendan  i.  Byrne 


,\UiJ  i  t  iona  1  copies  ol  th  is  report  may  beaouit  .uncu  [rein  llu  ml  u:;.ii  lVchn  ic.i 
Information  Service:;  ("TIS),  Springfield,  Virginia  12  1 01  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  froi.;  toe  date  ol  [in:  letter  for  S 1 1 : 
to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Inspection  program  will  be  the  implement  at ioi 
ot  the  recommendations  made  as  a  result  ot  the  inspection.  W<  accord ii.y  1  v 
request  that  we  be  advised  of  proposed  actions  taken  by  th  Stall  to 
implement  our  re commend at  ions . 

S  l  m  ere  Iv  , 


1  Lncl 
As  stated 


KENNl'IH  K.  MUSS.il 

Major,  Corps  o f  Engineers 

Ac!  in,,  Commando  and  Pislrii 
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Mr.  John  O' Dowd,  Acting  Chiet 

Bureau  of  Flood  Plain  Regulation 

Division  ol  Water  Resources 
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14 )  Repair  all  eroded  areas  cans,  u  storm  runolt  or  lo.oLpaths 

upstream  and  downstream  slopes. 

()1  Lie  LerilU  ne  ll  tie  waste  sluice  .ilia  Sluice  p..it  an  in 
satisfactory  working  condition  and  repair  ii  necessary. 

e.  The  following  remedial  measures  should  Do  iniLiat.u  wiiiuu  .ax 
months  from  the  date  oi  approval  ol  Li.  1 .»  report: 

(l)  He  pa  ir  protei  t  ive  riprap  on  upsl  1 «  am  lose  ®. 
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(J)  i' "  i  lorn  additional  i  lives  t  i  gu  t  tun  to  determine  comiii  lo-.s 

through  aiui  under  the  dam,  the  engineering  properties  ol  the  dam  and  lounaa- 
t  ions,  and  whetnei  conventional  sately  Diary.  i  in.  exist  under  i-.  -re  severe  stress: 
conditions  than  those  observed  during  inspection,  and  wnat  n  od  i  1  i  .  a  1  i  on;.  in.,v 
be  required  to  achieve  such  salety  marvins. 

d.  The  following  remedial  actions  should  be  miti.it.  :  wituiu  twelve- 
months  trorn  the  date  ot  approval  of  tins  report: 

(1)  Investigate  the  structural  condition  and  t  he  iu:uu  salt,  load 
capacities  ot  the  bridge  and  its  supporting  abutment,  a. 

(2)  Properly  remove  ail  trees  and  provide  adequate  liltei  » overage 
on  the  downstream  lace  oi  the  embankment  to  prevent  auv  pi  ping  wli  i  '•'<  :aav 
occur  as  a  result  oi  future  root  decay. 

Id)  Develop  written  operating  procedures  an-i  a  pel  nu:u:  ma  t ten. nice 
plan  to  ensure  the  safety  ot  the  dam. 


APPROVED: 


Major,  Corps  ot  Engineers 

Acting  Commander  and  District  Engineer 


DATE :  Jktitc  my 


DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT.  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE- 2  D  a  CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  19108 

IN  ***’_¥  HEFER  TO 

NAPEN-N 

?  t)  MAY  1981 

Honorub'  .  brv.-uJ.iii  id  ’yriii- 
Governor  of  New  Jersey 
Trenton,  NJ  oo*»..  I 


Dear  Governor  uyine: 

This  is  in  ret.-reiice  to 
federal  Dams  witnin  tic 
l.D.  No.  NJUdJ7b),  j 
inspected.  The  dam  is 
iocaLed  on  a  tr  unitary 


our  ongo  i  ay  No  t  ions  i 
State  o i  New  Jersey, 
n  igh  hazard  potential 
owned  by  the  Lak 
ot  the  l'cqucsl. 


Pro  a iii  1  .>-■  inspect  i  a 
Lake  ll  nquiltty  Uar.i 
structure,  has  recent 


ranquility  Community.  Gin!' 
Fiver  in  Green  Tew.isu  ip  ,  Susso 


oi  Non- 
( kedera  ! 
:ty  Dee a 
,  and  i  s 
Conn  t  j  . 


Using  Corps  of  Engineers  screening  criteria ,  it  has  in  m  determined  that  the 
oam's  .pillway  is  ser  L*  .sly  inadequate  be.ause  a  L 1  ow  equivalent  to  ii 
percent  ot  trie  Probable  Maximum  Flood  would  cause  the  cam  to  bo  overtopped . 
The  seriously  inadequate  spillway  is  assessed  as  an  UNSAFE ,  non-emerge:  cy 
condition,  until  more  detailed  studies  prove  otherwise,  or  corrective 
measures  are  completed.  The  classification  of  UNSAFE  applied  to  a  dam 

because  of  a  seriously  inadequate  spillway  is  not  meant  to  indicate  the  same 
Degree  of  emergency  as  would  ;>e  associated  wit.ii  an  UNSAFE  classi  t cation 
applieu  !.  jr  a  structur  a  I  deficiency.  ll  does  mean,  however,  tuat  based  on 
an  initial  .-.croon  i.  ig  a  no  prel  iminary  computations ,  there  appears  to  b  :  a 
serious  »k-  :  i  c  i  ency  in  spillway  capacity  so  that  it  a  severe  atom,  were  to 
oecui  ,  eiver  toppi  n.-,  and  lailure  n*  lih-  earn  couiu  take,  place,  s  .gn l t Leant i y 
increasing  Liu-  hazard  potential  to  loss  ol  1  i  Le  downstream  truir  ti.e  Jam.  As 
a  i  esul  t  ot  this  UNSAFE  de  to  r.u  i  ik;  t.  i.  n,  it  is  recommended  that  tue  dam  s 
owner.-  lake  i  in.  to  l  lowing  measures  within  ,iu  days  t  the  u..ie  o  t  this  letter  : 

a.  Engage  l'i<.  --TV  .  -s  hi  i  qaa  1  i  i  i  •  d  |  r  o  t  •- s  s  i  out  1  consultant  to  mor  •. 
accurately  vie  term  i 'te  tue  spill*.  udeqe  nc_.'  by  nsi.  -  more  detailed  a;ui 
sophisticated  ny.it  .1  uic  aui  !»,..»  .-ml  ie  analyses,  .mu  to  recommend 

remedia 1  measures  iequir.-d  to  prove  it  ov.-r  topping  oi  the  uam. 


an  s' 


State:  New  Jersey,  County: 
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ASSESSMENT  OF  GENERAL  CONDITIONS 

Lake  Tranquility  Dam,  classified  as  having  high  hazard  potential,  is  41 
years  old  and  is  in  poor  overall  condition.  The  embankment  slopes  are  overgrown 
with  trees  and  brush  and  are  eroded  by  catch  basin  discharge  and  footpaths. 
There  is  seepage  at  the  downstream  toe.  The  upstream  riprap  is  deteriorated. 
The  concrete  work  of  the  spillway  structure  is  extensively  cracked  and 
deteriorated.  The  operating  condition  of  the  waste  sluice  gate  is  unknown. 
Debris  has  accumulated  in  the  upstream  and  downstream  channels.  Ownership  of 
the  dam  has  not  been  established.  There  is  no  available  information  concerning 
the  engineering  properties  of  materials  used  in  the  dam  construction;  very  little 
information  concerning  construction  methods  and  no  operational  records  have 
been  found.  Additional  investigation  is  necessary  to  adequately  evaluate  the 
future  performance  of  the  dam. 

The  spillway  capacity  as  determined  by  the  Corps  of  Engineers  Screening 
Criteria  is  "seriously  inadequate".  The  dam  can  adequately  pass  only  12%  of  the 
PMF.  The  spillway  adequacy  should  be  determined  using  more  precise  and 
sophisticated  methods  and  procedures. 
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The  following  are  recommended  to  be  done  very  soon: 

Determine  the  ownership  of  the  dam.  Repair  cracks  and  deteriorated 
concrete  in  the  spillway  structure.  Repair  erosion  of  embankment  caused  by 
catch  basin  discharge.  Repair  all  eroded  areas  caused  by  storm  runoff  or 
footpaths  on  upstream  and  downstream  slopes.  Determine  if  the  waste  sluice 
and  sluice  gate  are  in  satisfactory  working  condition  and  repair  if  necessary. 
The  spillway  of  the  dam  is  "serously  inadequate"  as  defined  in  the  Corps  of 
Engineers  ETL  1110-2—234.  The  need  for  and  type  of  mitigating  measures 
should  be  determined,  around  the  clock  surveillance  during  periods  of  unusually 
heavy  precipitation  provided,  and  a  warning  system  established. 

The  following  are  recommended  to  be  done  soon: 

Repair  protective  riprap  on  upstream  face  of  dam.  Remove  debris  and 
sedimentation  from  the  approach  and  discharge  channels  of  the  spillway. 
Perform  additional  investigation  to  determine  seepage  conditions  through  and 
under  the  dam,  the  engineering  properties  of  the  dam  and  foundation,  and 
whether  conventional  safety  margins  exist  under  more  severe  stress  conditions 
than  those  observed  during  our  inspection,  and  what  modifications  may  be 
required  to  achieve  such  safety  margins. 

The  following  are  recommended  to  be  done  in  the  near  future: 

Investigate  the  structural  condition  and  the  maximum  safe  load  capacities 
of  the  bridge  and  its  supporting  abutments.  Properly  remove  all  trees  and 
provide  adequate  filter  coverage  on  the  downstream  face  of  the  embankment  to 
prevent  any  piping  which  may  occur  as  a  result  of  future  root  decay.  Develop 
written  operating  procedure,  and  a  periodic  maintenance  plan  to  ensure  the 
safety  of  the  dam. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington,  D.  C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important  to  note  that  the  condition  of  a 
dam  depends  on  numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point 
in  the  future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  1  inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway  Test  flood  is 
based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest  reasonably 
possible  storm  runoff),  or  fractions  thereof.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aide  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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SECTION  1  PROJECT  INFORMATION 
1.1  General 


Authority  to  perform  the  Phase  I  Safety  Inspection  of  Lake  Tranquility 
Dam  was  received  from  the  State  of  New  Jersey,  Department  of  Environmental 
Protection,  Division  of  Water  Resources  by  letter  dated  12  August  1980.  Tnis 
Authority  was  given  pursuant  to  the  National  Dam  Inspection  Act,  Public  Law 
92-367  and  by  agreement  between  the  State  and  the  US  Army  Engineers  District, 
Philadelphia. 

The  purpose  of  the  Phase  I  Investigation  is  to  develop  an  assessment  of  the 
general  conditions  with  respect  to  safety  of  Lake  Tranquility  Dam  and 
appurtenances  based  upon  available  data  and  visual  inspection,  and  determine 
any  need  for  emergency  measures  and  conclude  if  additional  studies, 
investigations  and  analyses  are  necessary  and  warranted.  The  assessment  is 
made  using  screening  criteria  established  in  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  prepared  by  the  Department  of  Army,  Office  of  the  Chief  of 
Engineers.  It  is  not  the  purpose  of  the  inspection  report  to  imply  that  a  dam 
meeting  or  failing  to  meet  the  screening  criteria  is,  per  se,  certainly  adequate  or 
inadequate. 

1.2  Project  Description 

a.  Description  of  Dam  and  Appurtenances 

Lake  Tranquility  Dam  is  a  170  ft  long,  14  ft  high  earth  embankment  dam 
constructed  in  1939  with  approximately  2H:1V  upstream  and  downstream 
slopes.  Plans  indicate  the  dam  was  constructed  with  a  concrete  core  wall 
and  sheet  pile  cutoff.  There  is  an  asphalt  paved  road  (Scenic  Drive)  along 
the  crest  of  the  dam.  The  road  bridges  over  a  30  ft  long,  3  ft  wide 
concrete  broad  crested  weir  spillway  near  the  center  of  the  dam.  The 
upstream  approach  channel  has  the  same  width  as  the  spillway  weir  and  is 
formed  by  two  concrete  wing  walls  approximately  7  feet  long  with  a  stone 
paved  bottom  extending  approximately  14  feet  perpendicularly  upstream  of 
the  weir.  The  downstream  channel  of  the  spillway  is  formed  by  two 
concrete  wing  walls  extending  approximately  30  ft  perpendicularly 
downstream  of  the  weir.  A  concrete  scour  pad  exists  immediately 
downstream  of  the  spillway  and  extends  to  the  end  of  the  wing  walls. 

There  is  a  2  ft  by  2  ft  wide  waste  sluice  with  a  sluice  gate  formed  in  the 
south  wing  wall.  The  access  to  the  gate  control  is  located  on  the  upstream 
side  adjacent  to  Scenic  Road.  Its  outlet  is  located  approximately  8  ft  on 
the  north  face  of  the  downstream  south  wing  wall.  The  discharge  invert  of 
the  waste  sluice  is  at  the  same  level  as  the  top  of  the  scour  pad.  The 
operating  condition  of  the  sluice  gate  is  not  known. 

b.  Location 

The  dam  is  located  on  Scenic  Drive  at  the  southwest  end  of  Lake 
Tranquility  in  the  Township  of  Green,  Sussex  County,  New  Jersey.  It  is  at 
north  latitude  40°  56.9'  and  west  longitude  74°  47.2'.  A  regional  vicinity 
map  is  given  in  Fig  1. 
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Size  Classification 


Lake  Tranquility  Dam  is  classified  as  being  "Small"  on  the  basis  of  its 
maximum  reservoir  storage  volume  of  676  acre  feet,  which  is  more  than  50 
acre  feet  but  less  than  1,000  acre  feet.  It  is  also  classified  as  "Small"  on 
the  basis  of  its  height  of  14  feet,  which  is  less  than  40  feet. 

Hazard  Classification 

On  the  National  Inventory  of  Dams,  Lake  Tranquility  Dam  is  classified  as 
having  "High  Hazard  Potential".  Visual  inspection  shows  there  is  a  school 
and  about  20  other  permanent  structures  within  1500  feet  downstream  of 
the  dam.  Although  the  school  and  most  of  the  associated  structures  are 
generally  at  relatively  high  elevations,  a  1 -story  3-apartment  building  is 
located  at  an  elevation  only  slightly  above  the  stream  channel.  Therefore, 
it  is  proposed  to  keep  the  Hazard  Classification  Potential  as  "High". 

Ownership 

Ownership  of  the  dam  appears  to  be  the  Lake  Tranquility  Community  Club. 
Conversations  with  a  representative  of  the  organization,  Mr.  M.  Spino  of  17 
Sunset  Drive,  Andover,  N.  3.  07821,  revealed  that  the  community  club  owns 
the  lake,  but  they  are  not  positive  they  own  the  dam.  No  other  owner  was 
reported  by  the  Township  of  Green  Tax  Assessor  or  the  State  of  New 
Jersey  Division  of  Taxation.  Therefore,  ownership  of  the  dam  has  not  been 
established. 

Purpose  of  Dam 

The  purpose  of  the  dam  is  "landscaping  scenery"  as  described  on  The  State 
of  New  Jersey  Water  Policy  Commission,  Application  for  Permit  for 
Construction  or  Repair  of  Dam,  Dam  Application  No  336,  May  1,  1939  and  is 
"Private  Pleasure  Pond"  as  described  on  the  Report  on  Dam  Application, 
May  29,  1939. 

Design  and  Construction  History 

Design  of  Lake  Tranquility  Dam  was  by  Mr.  Cornelius  C.  Vermeule,  38  Park 
Row,  New  York  City,  New  York,  License  No  926.  Plans  were  issued  by  Mr. 
Vermeule  in  April  1939  and  permit  for  construction  issued  by  the  State  of 
New  Jersey  State  Water  Policy  Commission  on  June  7,  1939.  Construction 
of  Lake  Tranquility  Dam  was  begun  on  July  27,  1939  and  was  completed  by 
November  3,  1939.  Mr.  Vermeule  was  the  Engineer  in  Charge.  Work  was 
done  by  the  Alexander  Milne  Company,  20  Race  Street,  North  Plainfield, 
New  Jersey.  The  dam  was  inspected  and  accepted  by  the  New  Jersey  State 
Water  Policy  Commisssion  in  a  letter  by  Mr.  H.  T.  Critchlow,  Engineer  in 
Charge,  November  30,  1939. 

Normal  Operational  Procedures 

No  formal  operational  procedures  have  been  found. 
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Pertinent  Data 


a. 

Drainage  Areas 

3.03  sq.  mi. 

b. 

Discharge  at  Dam  site 

Maximum  known  flood  at  dam  site 

unknown 

Ungated  spillway  capacity  at  max.  pool  elev. 

767  cfs 

Total  spillway  capacity  at  max.  pool  elev. 

767  cfs 

c. 

Elevation  (Datum  unknown) 

Top  Dam 

El  102.0 

Maximum  pool-design  surcharge 

El  102.0  (Assumes  top 
of  dam) 

Recreation  pool 

El  98.5  (Assumes  spill¬ 
way  crest) 

Spillway  crest 

El  98.5 

Streambed  at  centerline  of  dam 

El  88.0 

Maximum  tailwater 

unknown 

d. 

Reservoir 

Length  of  maximum  pool 

approx  4,5 00  ft 

Length  of  recreation  pool 

approx  4,250  ft 

e. 

Storage  (acre-feet) 

Recreation  pool 

495  ac  ft 

Design  surcharge 

unknown 

Top  of  dam 

676  ac  ft 

f. 

Reservoir  Surface  (acres 

Top  dam 

53  Ac 

Maximum  pool 

53  Ac  (Assumes  top 
of  dam) 

Recreation  pool 

50.6  Ac  (Assumes  spill¬ 
way  crest) 

Spillway  crest 

50.6  Ac 

Type 

Earth  embankment  con¬ 
crete  core  wall,  sheet 
pile  cut  off 

Length 

170  ft 

Height 

14  ft 

Top  Width 

12  ft 

Side  Slopes 

Approx  2H:1V  upstream 
&  downstream 

Zoning 

Unknown 

Impervious  Core 

Concrete  core  wall 

Cutoff 

Steel  sheet  piling 

Spillway 

Type 

Ungated  concrete  broad 
crested  weir 

Length  of  weir 

30  ft 

Crest  elevation 

98.5  (datum  unknown) 

Gates 

None 

U/5  Channel 

7  ft  wing  walls  N&S 
sides  perpendicular  to 
crest,  stone  block 
approach  pad 

D/S  Channel 

30  ft  wing  walls  N&S 
sides  perpendicular  to 
crest,  with  concrete 
scour  pad 

Regulating  Outlets 

2  ft  x  2  ft  steel  sluice 
gate  in  retangular 
sluice  with  controlling 
dimensions  of  2  ft  x 

2  ft  through  south  wing 
wall.  Intake  below 
water  surface  at 
upstream  embankment 
toe,  discharge 
perpendicular  to  south 
wing  wall  at  el  88 
(datum  unknown)  8  ft 
downstream  of  toe  of 
spillway. 

NOTE:  Elevations  were  taken  from  original  drawings  of  the  dam. 


SECTION  2  ENGINEERING  DATA 


2.1  Design 

Lake  Tranquility  Dam  was  designed  in  1939  by  Cornelius  C.  Vermeule,  3S 
Park  Row,  New  York,  New  York.  The  available  design  information  that  is  on  file 
with  the  New  Jersey  Department  of  Environmental  Protection,  Dam  Application 
No.  336  is  listed  in  the  enclosed  Engineering  Check  List. 

2.2  Construction 

The  dam  was  constructed  in  July  through  November  of  1939  by  the 
Alexander  Milne  Company,  20  Race  Street,  North  Plainfield,  New  Jersey. 
Monthly  construction  progress  reports  submitted  by  Cornelius  C.  Vermuel, 
Engineer-in-charge  of  Construction,  are  on  file  with  the  New  Jersey  Department 
of  Environmental  Protection,  Dam  Application  No.  336. 

2.3  Operation 

No  information  concerning  operational  procedures  for  the  darn  have  been 
found. 

2.4  Evaluation 


a.  Some  information  concerning  the  original  geometry  of  the  dam  is  on  file 
with  the  New  Jersey  Department  of  Environmental  Protection,  Dam 
Application  No.  336.  Our  visual  inspection  shows  modifications  have  been 
made  to  the  original  dam.  Records  of  these  modifications  have  not  been 
found. 

b.  Available  information  is  not  adequate  for  an  engineering  analysis  of  the 
dam. 

c.  The  validity  of  the  available  information  concerning  the  design  of  the  dam 
cannot  be  determined. 


SECTION  3  VISUAL  INSPECTION 

Visual  inspection  of  the  dam  showed  the  embankments  to  be  in  generally 
poor  condition.  The  upstream  riprap  has  deteriorated  and  eroded.  There  has 
been  erosion  of  the  south  downstream  embankment,  which  has  occurred  as  a 
result  of  discharge  from  the  roadway  catch  basin.  Clear  water  was  observed 
seeping  at  the  toe  of  the  south  embankment  where  it  meets  the  south  spillway 
wing  wall.  Both  the  north  and  south  embankments  are  overgrown  with  trees  and 
brush. 


A  1  1/2  ft  high  t  y  1  ft  wide  concrete  weir  has  been  constructed  along  the 
entire  length  of  the  original  spillway  weir.  Ail  concrete  associated  with  the 
spillway  structure  has  extensive  spalling  and  numerous  cracks.  The  approach 
channel  of  the  spillway  has  approximately  6  inches  of  silt  deposition  bearing 
occasional  pieces  of  broken  limbs.  The  downstream  channel  has  pieces  of  stone, 
dead  branches,  tires  and  other  debris  in  it.  Soil  and  gravel  have  been  deposited 


in  the  downstream  channel  in  large  enough  quantities  to  support  the  growth  of 
vegetation. 

The  sluice  gate  is  not  observable  and  its  conditons  are  unknown. 


SECTION  4  OPERATIONAL  PROCEDURES 

No  procedures  for  operation  of  the  Lake  Tranquility  Dam  have  been  found. 
Maintenance  of  the  dam  and  sluice  gate  appears  to  be  by  the  Lake  Tranquility 
Community  club.  No  warning  system  was  in  effect. 


SECTION  5  HYDRAULIC/HYDROLOGIC 

Conversations  with  local  residents  and  town  officials  indicate  that  no 
recent  overtopping  has  occurred. 

The  hydraulic/hydrologic  evaluation  is  based  on  a  Spillway  Design  Flood 
(SDF)  equal  to  the  Probable  Maximum  Flood  chosen  in  accordance  with  the 
evaluation  guidelines  for  dams  classified  as  high  hazard  and  small  in  size. 
Hydrologic  design  data  for  this  dam  was  available.  It  was  not  apparent  whether 
these  calculations  were  done  before  or  after  the  addition  of  the  1  1/2'  x  1' 
concrete  crest.  The  available  data  was  not  legible  to  a  certain  extent.  The  PMF 
has  been  determined  by  developing  a  synthetic  hydrograph  based  on  the  probable 
maximum  precipitation  of  22.0  inches  {200  sq.  mi  -  24  hour).  The  Corps  of 
Engineers  has  recommended  the  use  of  the  SCS  triangular  unit  hydrograph  with 
the  curvilinear  transformation.  Hydrologic  computations  are  presented  in 
Appendix  3.  The  PMF  peak  inflow  determined  for  the  subject  watershed  is  9109 
cfs. 


The  capacity  of  the  spillway  at  maximum  pool  elevation  102  is  767  cfs 
which  is  significantly  less  than  the  SDF  discharge.  Routing  for  the  1/2  PMF  and 
PMF  indicate  the  dam  will  overtop  by  3.73  ft  and  6.52  ft  respectively.  The  dam 
can  adequately  pass  ony  12%  of  the  PMF. 

The  downstream  potential  damage  center  within  the  Township  of  Green  is 
located  along  the  Trout  Brook  and  extends  500-1500  feet  from  the  dam.  The 
existing  school  and  most  of  the  associated  structures  are  generally  at  relatively 
high  elevations,  however,  a  1 -story  3-apartment  building  is  located  at  an 
elevation  only  slightly  above  the  stream  channel.  Preliminary  analysis  indicates 
a  significant  rise  of  water  level  at  the  location  of  the  potential  damage  center 
will  occur  immediately  after  dam  breach.  In  addtion,  Scenic  Drive  exists  along 
the  crest  of  the  dam.  Based  on  these  reasons,  it  is  our  opinion  that  dam  failure 
from  overtopping  would  significantly  increase  the  hazard  to  loss  of  life 
downstream  from  the  dam  from  that  which  would  exist  just  before  overtopping 
failure.  Therefore,  the  spillway  capacity  of  Lake  Tranquility  Dam  is  considered 
to  be  "seriously  inadequate"  as  defined  in  the  Corps  of  Engineers  ETL  111  0-2- 
234. 


The  present  drawdown  structure  consists  of  a  2'  x  2'  square  concrete  sluice 
in  the  south  spillway  abutment  (see  Fig.  2c)  with  an  invert  elevation  of  88.0.  Its 
operating  condition  is  unknown.  Drawdown  of  the  reservoir  has  been  evaluated 
assuming  that  the  drawdown  structure  is  operable.  Our  calculations  indicate 
that  the  lake  level  could  be  lowered  6  1/2  ft  in  approximately  3  days. 
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SECTION  6  STRUCTURAL  STABILITY 


Visual  observations  of  Lake  Tranquility  Dam  revealed  that  the  concrete 
spillway  structure,  wing  walls,  and  bridge  have  numerous  large  cracks  to 
approximately  1/4"  wide  traversing  many  feet  and  areas  of  extensive  spalling  and 
deterioration.  Water  can  be  seen  seeping  through  cracks  in  the  downstream  face 
of  the  spillway  weir.  The  earth  embankment  of  the  dam  is  overgrown  with  trees 
and  brush.  Erosion  of  the  south  embankment  has  occurred  due  to  the  discharge 
of  a  roadway  catch  basin.  There  is  seepage  at  the  downstream  toe  of  the  south 
embankment  next  to  the  wing  wall.  The  upstream  riprap  has  deteriorated  and 
eroded.  These  deficiencies  are  considered  detrimental  to  the  stability  of  the 
dam. 

No  operating  records  are  available  for  Lake  Tranquility  Dam. 

A  concrete  weir,  1.5  ft  high,  1.0  ft  wide,  across  the  entire  length  of  the 
spillway  was  added  on  top  of  the  original  weir. 

Lake  Tranquility  Dam  is  located  in  Seismic  Zone  1  of  the  Seismic  Zone  Map 
of  Contiguous  States.  As  no  information  is  available  concerning  the  engineering 
properties  of  materials  used  in  the  dam  construction,  the  static  and  seismic 
stability  of  the  dam  cannot  be  adequately  evaluated  without  additional 
information  or  further  investigation. 


SECTION  7  ASSESSMENT,  RECOMMENDATION/REMEDIAL  MEASURES 
7.1  Dam  Assessment 


Lake  Tranquility  Dam  is  41  years  old  and  is  in  poor  overall  condition.  The 
embankment  slopes  are  overgrown  with  trees  and  brush  and  are  eroded  by  street 
catch  basin  discharge  and  foot  paths.  There  is  seepage  at  the  toe  of  the  south 
embankment.  The  upstream  riprap  is  deteriorated.  The  concrete  works  of  the 
spillway  is  extensively  cracked  and  deteriorated.  The  operating  condition  of  the 
sluice  gate  is  unknown.  Debris  has  accumulated  in  the  upstream  and  downstream 
channels.  Ownership  of  the  dam  has  not  been  established. 

There  is  no  available  information  concerning  the  engineering  properties  of 
materials  used  in  the  dam  construction;  very  little  information  concerning 
construction  methods  and  no  operational  records  have  been  found.  Additional 
investigation  is  necessary  to  adequately  evaluate  the  future  performance  of  the 
dam. 


The  spillway  capacity  as  determined  by  the  Corps  of  Engineers  Screening 
Criteria  is  "seriously  inadequate".  The  spillway  can  pass  only  12%  of  the  PMF. 
The  spillway  adequacy  should  be  determined  using  more  precise  and  sophisticated 
methods  and  procedures. 
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7.2  R  econ  i  rnenda  lions/  Re  medial  Measures 

The  following  are  recommended  to  be  done  very  soon: 

1.  Determine  ownership  of  dam. 

2.  Repair  cracks  and  deteriorated  concrete  in  the  spillway  structure. 

3.  Repair  erosion  of  embankment  caused  by  catch  basin  discharge. 

4.  Repair  all  eroded  areas  caused  by  storm  runoff  or  footpaths  on  upstream 
and  downstream  slopes. 

5.  Determine  if  the  waste  sluice  and  sluice  gate  are  in  satisfactory  working 
condition  and  repair  if  necessary. 

6.  The  spillway  of  the  dam  is  "seriously  inadequate"  as  defined  in  the  Corps  of 
Engineers  ETL  1110-2-234.  The  need  for  and  type  of  mitigating  measures 
should  be  determined,  around-the-clock  surveillance  during  periods  of 
unusally  heavy  precepitation  provided,  and  a  warning  system  established. 

The  following  are  recommended  to  be  done  soon: 

1.  Repair  protective  riprap  on  upstream  face  of  dam. 

2.  Remove  debris  and  sedimentation  from  the  approach  and  discharge 
channels  of  the  spillway. 

3.  Perform  additional  investigation  to  determine  seepage  conditions  through 
and  under  the  dam,  the  engineering  properties  of  the  dam  and  foundations, 
and  whether  conventional  safety  margins  exist  under  more  severe  stress 
conditions  than  those  observed  during  inspection,  and  what  modifications 
may  be  required  to  achieve  such  safety  margins. 

The  following  are  recommended  to  be  done  in  the  near  future: 

1.  Investigate  the  structural  condition  and  the  maximum  safe  load  capacities 
of  the  bridge  and  its  supporting  abutments. 

2.  Properly  remove  all  trees  and  provide  adequate  filter  coverage  on  the 
downstream  face  of  the  embankment  to  prevent  any  piping  which  may 
occur  as  a  result  of  future  root  decay. 

3.  Develop  written  operating  procedures  and  a  periodic  maintenance  plan  to 
ensure  the  safety  of  the  dam. 
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APPENDIX  1 


ENGINEERING  DATA 


LAKE  TRANQUILITY  DAM 


1.  HYDROLOGIC  AND  HYDRAULIC  DATA  CHECK  LIST 

2.  VISUAL  INSPECTION  CHECK  LIST 

3.  ENGINEERING  DATA  CHECK  LIST 


CHECK  LIST 

HYDROLOCIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  3-03  sq  mi  (1943  ac) _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  E1  98-5>  495  Ac  ft _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  Assume  top  of  dam  el  102.0, 

676  Ac  ft 

ELEVATION  MAXIMUM  DESIGN  POOL:  Assume  top  of  dam  -  El  102.0 


ELEVATION  TOP  DAM:  El  102-0 


CREST: 

Spillway 

a. 

Elevation  98-5 

# 

b. 

Type  Broad  Crested  weir 

c . 

Width  12  inches 

d. 

Length  30  ft 

e. 

Location  flnlllmTor  Approx  center  of  dam 

f.  Number  and  Type  of  Gates  None 


OUTLET 

WORKS : 

a. 

TvDe  2  ft  x  2  ft  Minimum 

opening  waste  sluice 

b. 

Location  South  wing  wall 

of  spillway 

' 

c. 

Entrance  inverts  El  88.0 

d. 

Exit  inverts  El  88*° 

e.  E-ergency  draindown  facilities  Sluice  gate 


HYDROMETEOROLOGICAL  GAGES:  None  observed 


a. 

Type 

b. 

Location  - 

c . 

Records 

MAXIMUM 

NON-DA MAfi THO  nTRCRARr.y-  El  101  (Bottom  of  concrete  bridge),  392  cfs  . 

NOTE:  Elevations  taken  from  original  drawings  of  dam.  Reference  datum  unknown. 
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CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


APPENDIX  2 

PHOTOGRAPHS 


South  spillway  wing  wall,  27  August  1980 

bridge  deck  and  new  weir  crest. 


North  spillway  wing  wall,  27  August  1980 

bridge  deck  and  new  weir  crest. 
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APPENDIX  3 

HYDROLOGIC  COMPUTATIONS 
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